ABSTRACT. Effect of cooking and germination on physiochemical and sensory attributes of African walnut were investigated. Result proved that the protein (14.90%) carbohydrates (15.39%) fat (45.84%) ash (3.5%) and fibre (1.17%) contents of the raw samples were increased by germination but subsequently decreased as germination progresses. Cooking was found to be more effective in reduction of antinutrients than germination thereby leading to enhanced bioavailability of most essential minerals (calcium, magnesium, sodium, phosphorus etc). Results also indicate significant (P<0.05) improvement on the functional properties (water absorption capacity, oil absorption capacity) of the raw sample by cooking and germination. Evaluation of sensory attributes showed that cooked walnut was most preferred to germinated and boiled walnut in terms of taste, after taste and general acceptability.
Statistical Analysis
The data collected from all analysis were subjected to analysis of variance ratio in order to determine if there is any significant difference. The Tukey test was used to separate the means.
RESULTS AND DISCUSSION
The proximate composition of African walnut (T. Conophorum) showed the following on percentage wet basis; moisture 19.21 protein (14.93) oil (45.84) fibre (1.17) ash (3.5) and carbohydrate (15.39) while that of geminated sample varies with time of germination ( Table 3 ). The result justifies the inclusion of T. conophorurn as an oil rich nut as reported by Adefarati (1985) ; , and Okoye et al. (1986) on their works on lesser known and under-utilized tropical oil seeds. The oil of conophor nut has far back and even recently been ascertained suitable for industrial and domestic uses especially in the production of white glass paints and varnishes (Asiagwu et al., 2008) .
The result also revealed that the protein content fairly Compares with legumes and is much higher than those Obtained from some Australian varieties (Harold and Tatura, 2002) . In comparison, its oil-protein ratio falls within the range reported by Edem et al., (2009) .
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IJPPE Volume 1 It was observed that germination caused an increase and subsequent depletion of moisture, protein and fat. The increase in moisture content corroborates the work of Kordylas (1990) which reported that during the process of germination, the cells are liberated and the seeds absorb water and swell. Also the water sprinkled on the nuts during sample preparation must have increased the availability of moisture for absorption by cells of the nuts, thus leading to higher moisture content of the germinating nuts.
The reported increase in protein could be attributed to the liberation of bound proteins during germination in line with the work of Uwaegbule et al.; (2012) . Similarly, Hsu et al.; (1980) earlier observed that protein content generally increased during germination as a result of biochemical changes induced by sprouting leading to an increase in free amino acids. Fat content of the germinated walnut (GWD4) was significantly (P<0.05) higher than that of the ungerminated sample especially on the fourth day of germination. This may be as a result of increased activity of lipolytic enzymes which produce more free fatty acids during sprouting (Uwaegbute et al., 2012) .
Contrarily, there was depletion in moisture, protein and fat contents as germination progresses (day 8) as against the observation of Uwaegbute et al. (2012) that protein value increases as the time of germination increased. Germination has been found to result in break down of some stored proteins, carbohydrates and oils into forms of energy for the young sprout to grow roots and shoots (Mubarak, 2005 ; Hahm et al., 2009; Bahari 2012). Also Onwuka et al. (2009) noted that decrease in fat contents of germinated seeds might be due to the extensive activities of lipolytic enzymes during germination which hydrolyse fats to simpler products which can be used as a source of energy for developing embryo. A corresponding observation was made for bambara groundnut (Elegbede, 1998) and malted millet (Inyang and Zakari, 2008) .
Total carbohydrate content decreased significantly at the end of the investigation. This corroborates the work of Yagoub et al. (2008) and Inyang and Zakari (2008) . The decreased carbohydrate levels of the germinated seeds might be due to increase in-amylase activity as suggested by Lasekan (1996) . -amylase breaks down complex carbohydrates to simpler and more absorbable sugars which are utilized by the growing seedlings during germination.
There was no significant (p  0.05) change in fibre and ash contents of the samples within the period of germination. Generally, the observed increase in some nutrients (protein, fat) was due to biochemical changes that occur during germination which led to their liberation (Obizoba and Egbuna, 1992) while their subsequent depletion was consequential to their being utilized by the young growing shoots.
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The mineral analysis of African walnut flour showed that T. conophorum was rich in magnesium, calcium and potassium ( Germinated samples (GWD4) were found to be fairly higher in mineral contents although the mineral elements depleted as the germination time increased (GWD8). The enhancement of mineral availability may be as a result of antinutrient (e.g phytate) decomposition, thus releasing the bound nutrients. The result agrees with the report of Obizoba and Egbuna (1992) who on their investigation on effects of germination and fermentation on the nutritional quality of bambara nut discovered that hydrolysis and other metabolic changes during germination freed the nutrients from their bound forms thus increasing their quality and availability. Azeke et al. (2011) and Sokrab et al. (2012) respectively discovered that the concentrations of phytate and tannins were decreased during germination which led to availability of minerals in seeds and nuts. Phytate (or phytate acid) and tannins (including other anti nutrients) have been implicated in binding of minerals like iron, zinc etc thereby making them metabolically unavailable for assimilation in human body. 
FUNCTIONAL PROPERTIES OF AFRICAN WALNUT
The changes in functional properties of walnut samples are shown in table 5. 
Water Absorption Capacity (WAC)
Cooking and germination improved the WAC of the walnut samples above that of the raw sample. Cooking led to the highest WAC value (3.60ml/g) followed by germination (2.92ml/g). The significant increase in WAC could be attributed to the effect of heat application (in terms of cooking) while starch cells become more hydroscopic during germination (Kordylas, 1990) .
Similar results of increase in WAC by heat processing have been reported on sunflower proteins (Lin et al., 1974), winged been flour (Narayana and Narasinga-Rao, 1982), cowpea flour (Abbey and Ibeh, 1988) and African yam been flour (Eke and Akobundu, 1993). Narayana and Narasinga Rao (1982) suggested that protein submit structures which dissociate on heating may have more water binding sites than the oligometric protein. Gelatinization of carbohydrate and crude fibre on heating also contributed to the increased water absorption. Giami (2003) indicated that water absorption capacity is an indication of the extent to which proteins can be incorporated into aqueous food formulations. In similar view, Ige et al., (1984) earlier justified that the inclusion of conophor flour in composite flour production was due to its water absorption capacity.
Emulsion Capacity (EC)
Emulsion capacity of conophor nut was significantly (P<0.05) reduced by cooking and germination. The trend (Table 4) showed a decreased from the raw (44.91%) to cooked (26.82%). Reduction in emulsion capacity of the samples may be probably influenced by their respective oil contents. Germination led to depletion of oil content as time increases. Another possible cause of the reduction could be the thermal denaturation of protein caused by heating (Rawson et al., 2011) .
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Foam Capacity (FC)
Germination led to slight decrease in foam capacity of the sample while cooking remarkably its reduced foaming capacity (Table 4) The reduced foaming capacity was possibly caused by heating. Similar effect of heat processing on foam capacity and stability of cowpea flour (Giami, 2003) and winged bean flour (Okpala and Manach, 2000) has been reported. Lin et al. (1974) earlier stated that foamability (of flours) is related to the amount of native protein in the sample. This implies that reduced foaming capacity of samples can be explained on the basis of heat application and protein denaturation.
Gelling Capacity
Gelation concentration of raw, germinated and cooked conophor samples were recorded in Table ( 4) Cooking resulted in reduced gelling capacity of the sample which may be as a result of denaturation, aggregation and thermal degradation of starch (Enwere and Ngoddy, 1986). Enujiugha et al. (2003) further suggested that gel forming ability is known to be influenced by the nature of protein, starch and gums in the sample as well as their interaction during heat treatment. Thus raw or mildly heat processed samples have greater gelling capacity than high temperature processed food materials. This explains why raw and germinated samples formed better gels than the boiled (cooked) sample.
Oil Absorption Capacity
Table (4) presents the oil absorption capacity of raw, cooked and germinated conophor samples. Boiling and germination respectively caused an increase in oil absorption capacity of the sample above that of the raw (2.04ml/g).
The increased oil absorption capacity of heat processed sample may be due to the denaturation and dissociation of their constituent proteins that occur on heating which unmasks the non-polar residues from the interior of the protein molecule (Odoemelam, 2005) while the increase in oil absorption capacity of germinated sample may be attributed to the increased activity of lipolytic enzymes which produce more free fatty acids during sprouting. These results corroborate the work of Delrossano and Flora (1981) and Eneche (2003) who respectively noted that germination increased the oil absorption capacity of African yam bean flour. Oil absorption capacity is an indication of the rate at which proteins bind to fat in food formulations. Absorption of fat or oil by food products improves their mouth-feel and flavour retention.
Bulk Density
The functional properties of raw, boiled and germinated walnut samples are shown in Table  ( 4) Boiling and germination caused reduction in the bulk density of the raw sample. The result corresponds with the work of Eke and Akobundu (1993) on the effects of heat application on bulk density of African yam bean (Sphenostylis sterrocarpa) seed flour implying that heat treatment decreases bulk density. Also Enujiugha (2003) observed reduction in bulk density due to heat application.
SENSORY EVALUATION
The sensory evaluation of walnut samples are shown in Table (5) Results indicate that samples GW and FCW, had no significant difference in terms of taste, aroma and mouth-feel. There was significant difference between FCW and GC especially in colour, after-taste and general acceptability. The higher concentration of alkaloids and polyphenol in GC could be responsible for its strong after taste. This made the sample very objectionable to consumers. Sample FCW was most preferred in terms of general acceptability. GC = Germinated & cooked. RCW = Freshly cooked walnut.
98
IJPPE Volume 1 
GC:
Germinated & Cooked FCW: Freshly cooked walnut (non-germinated)
CONCLUSION AND RECOMMENDATION
The result of this study revealed that germination led to enhancement (or availability) of nutrient composition of walnut followed by subsequent depletion as the germination continued for a long time because the growing shoot uses the available nutrients as sources of energy for growth. The protein and mineral binding substances (antinutrients) were decomposed as germination progressed. This significantly contributed to increase in nutritional composition of the samples especially the minerals.
Water absorption capacity (WAC) of the flour was improved by germination thus increasing its the industrial potentials or applications in composite flour production. Evaluation of sensory attributes showed that freshly boiled walnut was very much preferred to "germinated and boiled" walnut in terms of taste after taste and general acceptability. Cooking brought about greater antinutrient destruction and sensory attributes than germination.
RECOMMENDATION
I recommend that germination of walnut may be adopted by industries that use walnut in the production of composite flour for baking since germination has been found to improve the functional property of the flour. On the other hand, sellers and consumers of African walnut should avoid germinated (especially) nuts for their objectionable sensory attributes.
